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INT.CL. : H01G 7/06 

TITLE : VARIABLE CAPACITOR 




ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 

excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought Into area 
contact with an Nrtype organic compound semiconductor layer is sandwiched in between 
the first and second eflectrode. . : 

SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
fomiula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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[oo5o]dd*t-(s, m^cow^iz ± I. miw^^ 

Lx^m^^mzx^m^^tih, wm^^mkmm 
mmsmzm%LXQ. 7fi/nm±io. oa/nti 
-fxhhz.bi)mt.L\^. Iii«ffi2i3i;ijf?iiumffi3 

<7)^fifittt*n 0. OQ/DS-g;iSJ^t-«i. *I6 

-:^r. mm.%2<nm-^±t<Lx^ 
cmmsm^o. i Q/Q^i^btfz^t,z\i^ ma 

aMW>zi.h^ffMWliib^<ntzii>, mS.iMTi.X 
Lid, 

[00 5 1 ] ^htiz. ssimis2co)s?A5rii^t-rfits; 

mtt-fe 7 5 1 mffi 2 ajmffi 3 L 

Xm^Ltz^. ^lW&2ffiM.A<^tthi^%t<^£ 
0. SP=*tf^>7!)>'4l:--CV'>|)t?^iO|gl1|Ss2±tCjg^$ 
ix4i|^*|sl4 1 , 4 2<5Di}«BES:^L.|KL<^&3t 
m 1 «S 2 oUfflW^SfiitttiraSlfiSiffl L- 

t7. Oa/CmilO. 0Q/DPJlTfib?). t^-:) 

T. 7. 0 Q/nOT<OiBajSt(i;tt*^^i:^^r^«i. » 

l«ffi2Sr*^JS*^^.JiB!t-r•§.-i:*mLV^. ^13. 
HI «fii2 2r#^«afK*^^m L3t«^. 

^mi. o^i/u^nthbyi-'^^btc^.m^if 
^-fthn^ti-b^hh. ^±5, ma-r^5itii««3tco 
^^■c^>±letl3lal<7)^l^:*«wxl.. *7t. v^d^t't^r 

v-i^i, |gimffi2fcJ:l^§ltlimffi3(i¥^«t'J>l>. 
[0 0 521 (||2«S6fcoV^T) -ffiW^f^yri^ 
-^-tCfclr-i-Cli, SI2mffi6l±T;l'S-'>i>.*»'^B^$iX 

if>. i&wuTxm&x-nm^M.^'^iz-thtiMz 
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\,zm<*j:*). 0. imm%^mTt\iim^j:f^^Txms. 

SSt-ri.it*t>(C{±. T)l S -^Mznth U AO 
^*fiti:, 0. lM%JiU:5S*%mTT'J>I.Cfc*' 

[00 5 3] («^7tcoV^T) SmiJJ:t^^<7)ft 

2««E6. ^:^>m::tSPN«-^t|s4?r<Sg-^-|.;ti6, 
S2SfiE6<0«ffi*»ic>c:ix^>sa5 J: 9^«H®7*'^ 

»i , a;^ 1 0 0 n mJiLh 5 0 0 n m.\:XT<r)W(/fi\^-^~ 

[00543 l-oamiMWiZ^^^X . mi (b) (C^ 

ti. imm^mB^zX'^xm.'^Mt-nm.iw^ 

xb^iw^'^b^mzm^fix^^h. 

[00 5 5].(Smi. 9tC0V%X) ::<?>J;d^S« 
2, 6t>J:y*«PNg^-^*4Sr»g-ri.Jt«6. -Mco 

9ffM^ifQi. 2mmtl±0. ismm* 
}lt'*>6%&t:«S, S«l . 9f:)^{i2. Ommx 
1. 2 5mm3&»<i>3. 2nimX2. SmmgST'ifcO, 
9cOi:;?k*»'0. 5mmi2U:l. ImmJJlTt'ife 

€,*I^CJ±. W&\, 9(r(^i-k^m.-3v=fv^\:zm 

L7t!4. 5mmX3. 2iiim*^4>l OOmmX 1 0 Om 

itM\iz-fh^tifix:%h, 

[0 0 56] (tg«Ji8(C-Pt^T) , 9iO 
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iJf^SSr 7 0'C*^A> 8 5°CgSS Tl^^{cS< I. 

z. tif^^ixx^^h<m^ . z.mzmLfz'^mmim^ 

at:, select:: J: «.Si«±#^-^i6. ^7 O-CTcon 

mmQ<r:^mm.if')>-ts:< 1 1 7 o'ct«)S<ot% * 

^Bg{cfcft-?>^&iSP Nit-^«c4 (D'mm.aX^m^^ 

m 7 0*C*>^.8 5'CSJS*T#«KS< T# Jti fc t 
Wfi^oT. ^mMizUh-sm^AziyT>m±Mm:^^ 

mzm>xmiih. 

[ 0 0 5 7 ] $ A> K , ±ieti^J(C®S 5 /.< mfiLh 5 0 
IZX*). 2t5:<^»Kl, 9^fc«:iSRB<0Ji;^^Sr*r-tl.S 

*»^>fiA-rss^. mmizih^mpt*m^m^<^r 

ioo5 8]nmm8iizx*)it±wz2^<r^i, 

9mzii. 7i<.-!^ms.i 5 0 p p ma-fizimuzmM 

msix-i>. m.^ixm\^(i>tixi>x^\ m^'^tix 

i^»*«3J3lTcor;w*y (-f=3r*>t>. ^^-y. X;? 
ft*. 

[0059] (S?ig*-a) 0 1 ( b ) C3K$il**^HB 

{wffil. "I^Sia yr y-9-<om:&ffifc'3»'^TSiBJt 

mmt Lxcomimm2iixm\tiinm3im&-rh, 
miw&2 axv^wvm simimn ±t^«i-s 

:f}mtLxi±. mimm2}ixx/^\ibm^3m^mm 

ttfiX'^. mimm2iiXi/^\tiimm3tmm^M s. 

mm im^m) ^mf^ztti^x'^^. ^tj, ssia 
m 1 ±<om imm2)5Xi/^\ mm^ 3 jis v > i,z^ s ii 

[0060] mi€SE2±{3PS^1S<t^t)¥^ 

ft)i4isr}^j£-ti.. ^i:>izpm^mt-^^mi*im4 
ctifc {atrial tsfflSr^-ri-NM^m-^^i^ 

««t«4 2 l> C fc {^J; 0 . 4 1.42 

<:7)t#-^®T a (Tim t ^ < ini-i7)*ts p N m-^i^ a 
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[ 0 0 6 1 liXtc, ^iXl-^m^MflllcjetJtit 
^«KJ:OII2«S6Srmi-'&. m2Sffi6 

fih. tan. mm.i<nmzimn\^^£^i-xhi.\\ 

mthf^ib. ai (b) izmtt-oiz. ftiil7 iifz 

[0062] ±Mlcr,mmX'l,i. 1 . 9c7)iatC 

R*n*2o£LhcOPN^r««^*4 1 t^timtJ^ 

t, J: < . mVizmi^^ iixiiiw til. mnizmm^ 

ixfzmm^\<0-:iyTy^z:M.¥\iz^UlXi>X\\ 

I 



[0063] 

^m:Wr<fhtdf>liZ<r>?t-m^^htlh'<^^X'h^. # 

yimM<r)mm<.zsm,wc-m^^n<^w^^Wi'^htz 
[0 064] (HiiCJai) 

(**H5<I1) 

5mm. «^t3. 2mm-CJ>SiaB^;«f^;^*>^>^I.S 
^ 1 0-;Sc7)ffiJit , ®«fflK:lI*S9 ± 1 Q/QCfci. 

5iaimffi35rje^L>t. I^l«ffi2«7)i|i«2. 3mm. 
||ffii2. SmmT'S)'). 5IJilttffi3<?)i|SJi0. 7m 
m. «*t{42. 5mmfS>0. |g ll&Bi2±5j;t>'§iaS1g 

g 3 cO^t iili 0.2m mcrmWi z:^W>zm^-fi> i: 
(ciD. lll«S2iJj;U^iai«ffi3S:SvHc«i^L 

[0065] iXfc. W. 1 «ffi2 Jit. JiiT^0^l:7 

50nm±2. 5nm,itil. 7 mm. Wnl . 8 mm 
cOPffiW«'(t^¥^i*:«4lS:aiLfc. Z.ffiht. 
01 (b) (C^F-tiot. ^l«@2<?)-llffiS:^'Jh 
>J 7 x::^yl^TS Wk^^tc:.): OSS tfc. 

[0066] 

[^b7] 




[oo6 7]V^,t. pm^mxc^m-MwrnAii. 

tc. m™i:8tc5^$iil)h'Jx (8-^y"J/7- 
T;U5-'>A2r^«tJ:0. i**5 0±2. 5n 
m. 7mm. «ffl. 8mm<7)NS^S^t:-&!H5^ 

»f*B4 2*. PffiW^L^1l>l^*®4 1 IC^^fctt 

4 1 2:mL/i. 01 ( b ) OJ; 3 1. PS*^ 
ft^^*a4 ItOHim^rM;;^ (8-^/>J./7 

[0068] 
[€8] 
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[0069] mz. t^m^mit-^mmmA 2±t 4 

± 1 fiS%0 U ^ A t 9 6 ± 1 afi%<7)T/US - -^i* 
tSrPli^^i§-rsc:i:(cJ:0, M«SjK®**0. 7± 

0. l£2/n. /P^*n5 0nm. 1S*^'l. 7rnm, ft 
trs&si . 8inmcol|2Sffi6^S«L7t. ^5t, 
^Wi, m^itl.S2«®6i:5iajmS3 tim^ffJ 
l>Zimti>XolZ. Il2«fi6*»^>. ^#«t«5<7)il 

ffi6±fc{i, mity/V'?=.^Ai)>(:,^j:hm^2 O O nm 
[0070] -It. ym\zx y x y-;PASx;}c^i/ffl 

•? , fiSS*^'0 , 2 P a • s <7)gig@-ft:ax*rdf 
flitc. Sgy/ 1 0 ± 2 Muxm^'^ li * ^ 1 Jfcl%7i-Sic 
$-«i^^S?2r. Ji;^i3&«0. 5mm. mi)^2. 9mm. 
m^T*>'2. 5mmc7)iigK;<f'7X*^^>:5r .2)^22:^90 
jafflCM^tU 7 0r(7)S*;iif>^#fflMTf*^PNS! 
^{!^4 1^2rSJlUv:lllK«Hl^:c/)^2S«9S:lfi 

li-mizmtLfi. 

[0071] ( nr^$^:3^T>'■*^oM) ^'aii/inr 

^^M.^yfy^ff^m^R(nmE.iizi ^^itiWl 2 

(a) (c^-r. ms^itmmzm-^xii. ^w-^k 

^WLW?i>tchWi2 . 3mmOlllft@2&l@&^ 
iiO. 7mm£7)8iail;ffi3S:l^t Uc. 02 



(a) tc^§*lSJ;^(C. -2. 5V*»f>+2. 5VC0 
aEHi7)*EarEPJa-tl.i:. *«?5 0 0 pF*>^>Ji?l 150 
pFi-C»m§S*5U-r{C^-fkL:'i. §<5fciSS6 0 

"C. m*rg.S9 5%. EnjD«ff+2. 5Vi0^frT, ji 

iia«3 0 o^ra^(7)f?«§ft<?)^^is^ti± 1 %\mx' 

iO^frT. +2. 5V<oERSomE2:3 0 0 0^llWT 
3SigBi«t/cf*{c:, -2. 5V«^ii>+2. 5Vcr)|EH<7) 
«£E$rEPiDL-Ti. *!j5 5 0pF*»^>Jt»l 1 OOpFi 

[007 2] liiait:, iSJg 7 0*C<0^f^T, +4. 8V 

oEpjnmfiESr 3 0 0 0 ^ra WTiiMJim \^tzmz. - 

2. 5V*»^+2. 5Vc?5|iH«0«E$-WJDLTt), ^ 

600pHA^4,J<)1000pHt Tifa:§S*^''J -Tt: 
S^bLft, Z<Dt^^ m2. mm<0l^lSS2zr^ffit 
LT«EE5-EpjDL/^Ji-^iOtS*:ft{i:. E|]Jlimff*^'0V(?5 
1 . 9 0 . EPJII«£E*> 2 . 5 Vco±|^{c 

{±0. sbxx'h-ytz. -1}. miwm2^mmtLx 

1. 6V£7)^S-Ep^DL7tJ^<5Dt8^{±4. 5 2%T' 

{3, 1 k H z «03!effi€E (IV) ^EP^dLtL'^S: 
SJStLT. 1 0 0 k H z <?)3cS«E ( 1 V) 
EPJP L.)tfi£7)i?m^*^^^ti*<i*>)- 1 . 6 %Xh 0 . S 

[0073] mtm 2 ) mzm s co*^b^<:osij^iis6 
[00741 (mmm 2 ) <j:ic0 3f7)*5%Bj<o«ijt7)iiii 

1 mmiOT^PS y i/-'; ^r- 1 S« 1 

ff>-U(^m±i,z. m^&tmti^o . la/nx-hiM^ 

^>5rl.m 1 «fii2^r^>mc§iai«fi3 afc J:t/^3 b 2:a 
^L7t. Sglll®2cOJS;^ii2 0 0nm. g{±4 4 . 7 
mm, ^70. Omm-Cife-?/i. ^\fiilSM3 a-ff^WA 
Ji2 0 0 nm. i(B{i:5. Omm. lSff34. 85mmT 
i>-o/S. ?|{ii^3b<?3g;^{i2 0 0nm. i|i(±5. 0 
mm. M4f34. 85mMX'hr>fc:, ifc. Sgimfii2 
t?iajmS3ai:cora (03 (b) #K) (iO. 5mm 
X'fcO. l^«(cmimS2t?iaj«ffi3bi;(?3ia (03 

(a) #E) to. 5mmT'J)o7t. 

[00751 <}Jt^. |g 1 «ffi2±tC. WF<D^t9X'i^^^ 

tilTitV h Oy:j^-fVT^yit-^miMmzx 0 . 

1 0 0±5;uai. $83 0mm. MfiS 1 . 8 5mmtfOP 
1 2 Sr ^ 'J h 'J 7 X -;PT 5 Wt-^lltC 

[00761 
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[ 0 0 7 7 ) $ (^ic. 2-:><npmmft-^mmf^fS-\ 

-t'X (2, 2-y7x-;l't'-;U) T^l'^x-^Sr.i*; 
»LT./?^100±5//in, lis 0mm, WffS 1 - 
8 5m m£0Na:S^k^!|W^ftl4 2 $r , PM^ISft 



.7.(2. 2-'>'7x-;Pb'-/l/) 'f'A/y 3.~MZi.^^ 

r4.uz, itotea^^i^. 4,4'' -t'x (2, 

[0078] 




[ 0 0 7 9 ] <j^{C. 2r>mm^mt^^^^MA 2 

±.<r)^ti^illZO . 2±0. la^:%<0U^';;i^i:9 
9. 8±0. iaS%cOT;US-'>Afc5:|SI^».*-tl' 
i: J: 0 . ®«fifii<i*^0 . 7 ± 1 S^*^'3 
0 Onm, 11*^3 1 . 1 5ram, ^*«3 0. 8 5ram 

J: at. «|6]^6a • 6bd>A>, ii^fra4 2«li 

4, 4' • -b'>?> (2, 2->''7x-;Wt'::i;l/) t 
lV7 :i.-Mzm.W^^^MA IcOifflE, fcit/VK 

*tfc. «ipiisffi6a - 6b±wi. z.mti/')^ytf 

^)irl))¥A 2 0 0 n mcoff^l 7 2:^»fc J: Oai t 
[0080] feS*^20±5juiii<O0. 2a*% 

•7-^ ij jf;z^l . 1mm, 113 6mm, Rfi" 
7 0 m miOT;!' S y 'J ^ 5 X*^ ^> >Sr & |g 2 

gmm^zm^L. *«PN«^^4^S:«SU.:ml 

*KlC;c7)ll2»IS92-te')-&i3-li:TjDEtt, J$« 



[0081] ( yr y9-<?DfHi ) #4>ix^^^ 

M?iJ S titz 3 3 yfy^'Xh 0 , tff K i ?> 
|f«^ftcogS^W±2ffl«tcllim®2SrGI«> ?ldJ«ffi 
3a • Sb^fiSfcLT, -2. 5VPh+2. 5Vt 
tiEHT'ttESraaHrri. t , *1j8 0 0 0 0 p F*>^>*«J 1 
83000pFS Ttf m5g**^''J -Tfc^fl: Lfc . * 



[0082] iffl;^V>««l. QSrffl^-^SClttiO, 
iiXfc*mPN^-^f*:4 2:400 0 01, -rbU-yi^X 

imizLxnm^&m^ i o^*^f> i o omzitz-^ 



[0083] 
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%m^zm'^^A^yTy^mmz>\s^ < . mzm 
^mm. /~hm^'iv:jym<7)mm\&mizm\.^ti>ix 

0, 1 cm2SOl 7000pFy!)^^)60000pFt 

[^/i:tJi*^P N«^4 <mmi:^3s.t?> Z t izX 
1 0pF*^^>l 0;L(Fa:^S.cSiESI^TffS«Mli 

[0085] :^^mizmi>^^ma.^yTyvii. 

S6 0*C, ffl^^SK9 5%<r)i§MSSmi^TiZ3 0 OWflBl 

^■ridfc. -«cos«i. 9(7)^izmwLm^^^M. 

a yTy-^ir^l fz^'^^a.-:iyTy-^^Mr(:U , 



[01] ( a ) li:^^o]^t,zm'si^^M.ayry^<r)W- 



(b) {iiai (a) OA-A' II 

[02 ] ( a ) ti. ^%mizm'sj^mA:i yfy^<o 

( b ) {i. 4^^#14 1 , 4 2cOJi;5*^S:^^^-tS:3t«^ 
[03] ( a ) {i*|gBBic^^^ffic7>BlX^^*3 >-Tyi?- 

(b) {iSB (a) COA-A' 

(c) (a) <OB-B" K 
[04] SlicfflOb— f-MI^^'yl/nyry-tJ-^vj- 
'J y^x^iiz^Ki,^ 0 iz Lx&mmizm^jLA^tf'f 



[05] (a.) iiM^(OU—f-hV 7)1-3 y^yf 
(b ) {j;05 (a) <r>A-A' 

1 ^las 

2 mms 

3 5iajss 

4 ^PN^^ 
4 1 Pa^SMb-^ife^tt:* 

4 2 m^mt^mmwm 

6 
7 
8 
9 




m4] 
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(a) 



1200-1 




mams.. V 

(b) 



t200-i 
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